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created by rubbing. 



A pWsfer rub$ 

Hr\\<2 groO/\<i yA\il<2 
$li<Sjy\g \vy\o Vot^e plcvte. 


Friction slows things down or 
makes them stop. 






A toy car creates friction 
when it rolls across the 

f loor. Its wheels rub on the 
floor. The rubbing makes the 
car slow down and stop. 



PricHricm is We re(\$ov\ a, toy 
cckc e\iev\Wa\\sj Stops. VJitkout 
•fri^tiorv, We c(\r VouU Y~eep 
ov\ rolling ckv\ <i rolling. 
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Some surfaces have 
mang bumps and 
grooves. These 
surfaces are rough. 




a, I ot o-F 
•Friotioift. If* 

\jo 0 roll<2<J (\ 
toy cckc (\cro$$ 
t\\is c(\rpe\, 
t\\<e co<r vJooU 
qoioWy stop. 




Other surfaces have few 
bumps and grooves. These 
surfaces are smooth. They 
make just a little friction. 
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\ce S ov\\\j (\ little 
TWt S W\\y Stopping o/\ 
S cckv\ \>e Hrric^y. 





some bumps and grooves. 





Water is a liquid. An object 
makes friction when it moves 
through a liquid. 
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TVese <iolpW$ i -fri^+ioA 
ck<> sWitA tkroogk AVe y/cvter. 
XVe\ r rots c^cu/vsi "We porter. 




Friction in the water 
slows objects down or 
makes them stop, just 
like it does on land. 



fricA'yovK $loyJ$ 
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The outside of a boat is 
smooth. A smooth boat makes 
little friction in the water. 

TftnXS fe@(o]£ ©§]K) D® {feMo 
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Swimmers wear smooth 
swimsuits and caps. Swimmers 
can swim faster if they make 
little friction. 



T\\i$ U<vF -FlocvVs slowly 
•Vo We groonci \>eco^^e 
o-P cu r r^SiS Wv\ce. 


An object makes friction when 
it moves through a gas. Air is 
made of gases. Friction in the 
air is called air resistance. 

Air resistance slows things down 
or makes them stop. 
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Air resistance slows down 
this parachute. Air resistance 
lets parachutes drift gently to 
the ground. 
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Heavier objects make more 
friction. It is easy to pull an 
empty sled. The sled rests 
lightly on the ground. There 
is little friction. 
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A sled with someone 
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There is a lot of friction. 
You need to use a strong 
force to pull the sled. 
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It ck lot o*f 

*Foro<s to poll t\\i$ $\e&\ 



Friction can be very helpful. 
Friction keeps us from slipping. 




The bumps and grooves on the 
bottoms of shoes add friction 


when you’re climbing. Without 

friction, your feet would 
slip out from under you* 


20 




Friction also helps us grip a 
bottle cap. The bumps and 
grooves in our skin make friction. 
So do the grooves on the bottle 
cap. The friction stops our 
fingers from slipping off the cap. 
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yj\\<2Y\ your<2 
ov\scr<syJiY\g c* bottU 
cckp, you ciowt yicwt 
your -Ft v\^er$ to 

!AO\J<2. you VOWt 

t\\<eiA to $tc\y \v\ 
pWce $o tWt \jo\) 
coy\ op<sv\ We c(\p. 
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Friction can be a problem too. 
tMg£0@[/D GT/Qtofeg \k®(s & 0 

You may have seen this if 
youve ever rubbed your hands 
together. The rubbing creates 
heat. But too much heat can 
make machines start on fire. 





Cars use more 
gas because of 
friction. This 
driver steps on 
the gas when 


air resistance 


slows her 
car down. 


Stepping on 
the gas makes 


the car qo 
faster. But 










cars pollute 
■ 
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S*teppiifvg ov\ AVe 
ck cckT gi\J<e 
o-P-P pollotio/v. 


\ 





— 






Lubrication can Reduce friction. 
Lubrication is created by putting 
a slippery substance such as 
oil on an object. The slippery 
substance smoothes the object. 



Po*Hriy\g ov\ gi \Je$ AVe 
Xr\cX\ov\. XVev\ AVe cckv\ 
r<\o\le <^oi cY~\\j ov\ AVe $v\ovJ. 


Putting grease on a bike chain 
gives the chain less friction. 
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Putting water on a 
plastic slide gives the 
slide less friction. 




People need it 


k» _ to work, travel. 


and play. 
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Activity 








A gymnast powders his hands before 
grabbing the rings. A batter wears 
gloves when she holds the bat. The 
powder and the gloves both create 
more friction. Friction helps gou grip 
objects. 



How do different substances affect 
your ability to grip? Try this 
experiment to find out. 

TOte® (ujfSXS KX§©(°lg 

a marble 

a plastic sandwich bag 
a metal spoon 
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ice cubes 
a hand towel 
talcum powder 
vegetable oil 

What you do: 

1. Use your thumb and pointer finger to 
pick up the marble. Then pick up the 
sandwich bag, the metal spoon, and an 
ice cube. Which objects were the easiest 
to pick up? Which were the hardest? 

2. Dry your hand with the towel if it’s wet 
from picking up the ice. Now dip your 
finger and thumb in the talcum powder. 
Pick up the objects again. Were any 
easier or harder to pick up? 

3. Clean and dry your hand. Next, dip 
your finger and thumb in the vegetable 
oil. Once again, try picking up all the 
objects. Were any easier or harder to 
pick up this time? 
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air resistance: friction 
caused when an 
object moves in 
the air 

force: a push or 
a pull 

friction: a force that 
slows things down 
or makes them stop. 

Rubbing creates friction. 

gas: a substance that will 
spread to fill ang space that 
contains it 

liquid: a wet substance that you can 
pour 

lubrication: putting a slippery substance 
such as oil on an object 
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ft baseball player slides on tbe ground to 
tag a base, ft toy car's wheels pub against 
tl\e Ploor and slow tl\e toy car down. 

Friction is at work all around you. But 


what exactly is friction? And how does 
it affect different objects? Read this 
book to find out! 
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